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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum alloy brazing fin material for an 
automobile heat exchanger using an aluminum tubular body in which a Zn covering 
layer is formed and subjected to no chromate treatment, whose formability is 
excellent, and in which the generation of pitting corrosion in the aluminum tubular 
body is suppressed in a severe corrosive environment, further, the corrosion 
resistance of a brazed part is excellent, and the departure of a fin from the aluminum 
tubular body can be prevented. 

SOLUTION: The aluminum alloy brazing fin material is obtained by cladding an 
AI-Si-based alloy brazing filler metal on both the sides of a core material. The core 
material is composed of an aluminum alloy comprising 0.8 to 2.5% Mn, 0.1 to 1.0% Si, 
0.06 to 0.3% Fe and 0.8 to 4.0% Zn. and the balance Al with impurities. The brazing filler 
metal is composed of an aluminum alloy comprising 6 to 13% Si and 0.06 to 0.4% Cu, 
and the balance Al with impurities. The brazing filler metal is clad on both the sides of 
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the core material, respectively, at a thickness of 3 to 20% to the whole thickness. 
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CLAIMS 



[Claim(s)] 
. [Claim 1] 

It is an a uminum alloy blazing fin material attached to Zn covering aluminium-pipe 
object which carries out the clad of the aluminum-Si system alloy wax material to 
both sides of a core material, and constitutes a working-fluid passage by soldering, 
Said core material Mn:0.8-2.5% (it is [ mass % and the following] the same), Si:0.1-1.0%, 
Fe: 0.06-0.3%, Zn : With an aluminum alloy which consists of remainder aluminum and 
an impurity, contain 0.8 to 4.0%, and it is constituted, and said wax material. Si: 6-13%, 
Cu: An aluminum alloy blazing fin material for heat exchangers, wherein it contains 
0.06 to 0.4%. it comprises an aluminum alloy which consists of remainder aluminum and 
an impurity and the clad of the wax material is carried out to both sides of a core 
material by 3 to 20% of thickness of whole thickness, respectively. 
[Claim 2] 

The aluminum alloy blazing fin material for heat exchangers according to claim 1, 
wherein said core material contains 1 of Zr:0.05-0.3%. Cr:0.05-0.3%, and Ti:0.05-0.3% of 
sorts, and two sorts or more further. 
[Claim 3] 

The aluminum alloy blazing fin material for heat exchangers according to claim 1 or 2 
with which tensile strength is characterized by a difference of 180 - 250MPa, tensile 
strength, and proof stress being 20 or less MPa. 
[Claim 4] 

When the amount of Cu(s) in wax material is made [ Zn coating weight of said Zn 
covering aluminium-pipe object ] into C % for the amount of Zn in A (g/m^) and a core 
material of said fin material B%, -The aluminum alloy blazing fin material for heat 
exchangers according to any one of claims 1 to 3 which satisfies a relation of 100 
<=-10xA*-23xB-106xC<=20, and is characterized by a difference of rest potential of 
an inner periphery of said aluminium-pipe object and rest potential of a fin being not 
less than 80 mV. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

this invention — the aluminum alloy blazing fin material for heat exchangers — in 
detail. Like a radiator, a heater core, an oil cooler, an intercooler, the capacitor of a 
car air-conditioner, and an evaporator, soldering junction of the aluminium-pipe object 
(an aluminum alloy shell is included) which constitutes a fin and a working-fluid 
passage is carried out. 

Therefore, it is related with the aluminum alloy blazing fin material for aluminum alloy 
made heat exchangers formed, especially the aluminum alloy blazing fin material 
excellent in the corrosion resistance of a fillet. 

[Background of the Invention] 
[0002] 

The aluminum alloy made heat exchanger is widely used as heat exchangers for cars, 
such as an evaporator of a radiator, a heater core, an oil cooler, an intercooler. and a 
car air-conditioner, and a capacitor. These aluminum alloy made heat exchangers A 
pure aluminium system, an aluminum-Cu system alloy, On the surface of 
aluminium-pipe objects (working-fluid passage material), such as an extrusion 
flattened tube which consists of an aluminum-Mn system alloy, an aluminum-Mn-Cu 
system alloy, etc. The fin which fabricated the brazing sheet which carried out the 
clad of the aluminum-Si system alloy wax material to the core material of the 
aluminum-Mn system alloy of JIS A3003 and JISA3203 grade wavelike. It is assembled 
by attaching by flux soldering which uses chloride system flux, inert gas atmosphere 
soldering using fluoride system flux, or vacuum soldering. 
[0003] 

Pitting peculiar to an aluminum material arises on an aluminium-pipe object, and the 
aluminum alloy made heat exchanger for cars has the problem that pitting reaches to 
the inside of a shell and a heat exchange function loses, when used in a cruel 
environment. In order to solve this problem, the material which formed Zn (Zn alloy is 
included) enveloping layer **** to the Electrochemistry Sub-Division target in the 
surface of an aluminium-pipe object from the aluminium-pipe object and made 
potential on the surface of a shell ** from the aluminium-pipe inside-of-the-body 
part is usf^d, and the technique of carrying out soldering junction of the fin is adopted 
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on it. 
[0004] 

Usually, although Zn enveloping layer is formed in the surface of aluminium-pipe 
objects, such as an aluminum flattened tube by which extrusion molding was carried 
out, by carrying out thermal spraying of Zn or the Zn alloy (refer to patent documents 
1), When soldering junction of the fin material which becomes the aluminium-pipe 
object which carried out flame spraying of the Zn from blazing was carried out and the 
heat exchanger for cars is produced, The fillet part of an aluminium-pipe object and a 
fin corrodes, and although the corrosion of a fin is slight, the problem that an 
aluminium-pipe object and a fin dissociate and the heat transfer performance of a 
heat exchanger falls may arise. 
[0005] 

the dust by which it was generated with the spike tire of the car on the other hand in 
recent years — health top damage — ****** — the studless tire being used instead 
of the spike tire, in order to be anxious about things, but. Since a studless tire is 
inferior to the braking performance in a freezing road surface, at the time of the snow 
cover of winter, and road surface freezing, sprinkling snow melting agents, such as a 
calcium chloride and sodium chloride, in large quantities on a road surface at a road 
surface for slip accident prevention of a car is performed. In order for these snow 
melting agents to adhere to the heat exchanger of the car under run and to promote 
the corrosion of a heat exchanger, it dissociates at an early stage, and an 
aluminium-pipe object and a fin also produce the problem that a fin falls out, in being 
cruel. 
[0006] 

Although a heat exchanger is painted after soldering, in order that it might improve the 
adhesion of a coat and might raise corrosion resistance, chromic acid chromate and 
phosphoric acid chromate treatment were performed to the surface of the aluminum 
member v/hich constitutes a heat exchanger, but. In order to abolish chromate 
treatment from an environmental problem, advance of the corrosion of a fillet is easy 
to separate a fin early from an aluminium-pipe object increasingly. 
[Patent documents 1] JP,H2-138455,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0007] 

In order that artificers may solve this problem, as a result of examining many things, 
when carrying out soldering junction of the fin material at the aluminium-pipe object 
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which carried out flame spraying of the Zn, Zn is spread in the fillet part of an 
aluminium-pipe object and a fin. It turned out that a fillet part becomes the 
Electrochemistry Sub-Division target with ** from an aluminium-pipe object and a fin, 
therefore a fillet part carries out priority corrosion. If especially diffusion of Zn to a 
fillet part lessens quantity of becoming remarkable and Zn by which flame spraying is 
carried out when there is much Zn coating weight of an enveloping layer as a result of 
adding test examination furthermore, a certain amount of corrosion-resistant 
improvement will be obtained, but. It found out the presentation of the Zn layer 
covered by that the not necessarily outstanding corrosion resistance cannot be 
acquired only by lessening coating weight of Zn. an aluminium-pipe object, a fin 
material, and the aluminium-pipe object, and that these combination influenced the 
corrosion resistance of a heat exchanger. 
[0008] 

this invention is made based on the above-mentioned knowledge, and comes out. It is 
an aluminum alloy blazing fin material for the heat exchangers for cars which the 
purpose uses the aluminium-pipe object in which Zn enveloping layer was formed, and 
does not perform chromate treatment, While excelling in a moldability and controlling 
pitting generating of an aluminium-pipe object under cruel corrosive environment, it 
excels in the corrosion resistance of a soldering part, and is in providing the aluminum 
alloy blazing fin material for heat exchangers which can prevent a fin from seceding 
from an aluminium-pipe object. 

[Means for Solving the Problem] 
[0009] 

An aluminum alloy blazing fin material for heat exchangers by Claim 1 of this invention 
for attaining the above-mentioned purpose, It is an aluminum alloy blazing fin material 
attached to Zn covering aluminium-pipe object which carries out the clad of the 
aluminum -Si system alloy wax material to both sides of a core material, and 
constitutes a working-fluid passage by soldering. Said core material Mn:0.8-2.5%, 
Si:0.1-1.0%, Fe:0.06-0.3%, Zn ; With an aluminum alloy which consists of remainder 
aluminum and an impurity, contain 0.8 to 4.0%, and it is constituted, and said wax 
material. Si: 6-13%, Cu: 0.06 to 0.4% is contained, it comprises an aluminum alloy which 
consists of remainder aluminum and an impurity, and the clad of the wax material is 
carried out to both sides of a core material by 3 to 20% of thickness of whole 
thickness, respectively. 
[0010] 
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In Claim 1 . as for an aluminum alloy blazing fin material for heat exchangers by Claim 2. 
said core material contains 1 of Zr:0.05-0,3\ Cr:Q.05-0.3%, and Ti:0.05-0.3% of sorts, 
and two sorts or more further. 
[0011] 

An aluminum alloy blazing fin material for heat exchangers by Claim 3 is characterized 
by tensile strength being [ a difference of 180 - 250MPa. tensile strength, and proof 
stress ] 20 or less MPa in Claim 1 or 2. 
[0012] 

An aluminum alloy blazing fin material for heat exchangers by Claim 4, When the 
amount of Cu(s) in wax material is made [ Zn coating weight of said Zn covering 
aluminium-pipe object ] into C % for the amount of Zn in A (g/m^) and a core material 
of said fin material B% in either of the Claims 1-3, -A relation of 100 
<=-10xAh-23xB-106xC<=20 is satisfied, and it is characterized by a difference of rest 
potential of an inner periphery of said aluminium-pipe object and rest potential of a fin 
being not less than 80 mV. 
[Effect of the Invention] 
[0013] 

According to this invention, profit which is excellent in a moldability and makes it 
possible to prevent the priority corrosion of a fillet is provided with 100 micrometers 
of the following (0.10 mm) aluminum alloy blazing fin materials for heat exchangers for 
thickness. By using the aluminum alloy blazing fin material concerned. Since the 
problem v/hich a fin separates from an aluminium-pipe object is solved and the 
sacrificial anode effect of a fin and the anticorrosive effect of an aluminium-pipe body 
surface are also fully demonstrated even if a heat exchanger is placed under corrosive 
environment, reinforcement of a heat exchanger can be attained. 
[Best Mode of Carrying Out the Invention] 
[0014] 

(1) alloy content in the aluminum alloy blazing fin material for heat exchangers of this 
invention, the rate of a clad of (2) wax material. (3) mechanical properties, and (4) 
potential difference are explained. 
[0015] 

(1) Alloy content 

Hereafter, the meaning and its Reason for limitation of the alloy content in this 
invention are explained. 
(Core material) 

Mn in a core material raises the intensity of a core material, and functions as 
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improving elevated-temperature-proof buckling nature. The desirable content range 
of Mn is 0.8 to 2.5%. at less than 0.8%. the effect is small, if contained exceeding 2.5%. 
crystallized material big and rough at the time of casting will generate, 
strip-processing nature will be injured, and it will become difficult to manufacture it of 
a plate. The still more desirable content of Mn is 1.0 to 1.7%. 
[0016] 

Fe in a core material coexists with Mn, and raises the intensity of the fin material 
before soldering and after soldering. The desirable content of Fe is 0.06 to 0.3% of 
range, the effect is small at less than 0.06%, if 0.3% is exceeded, a crystal grain will 
become fine, it will become easy to corrode a melting wax in a core material, 
elevated-temperature-proof buckling nature will fall, and self^corrosiveness will 
increase. The still more desirable content of Fe is 0.06 to 0.25% of range. 
[0017] 

It decreases the amount of dissolution of Mn and raises thermal conductivity 
(electrical conductivity) while Si in a core material combines with Mn, generates a 
detailed aluminum-Mn-Si system compound and raises the intensity of a fin material. 
Since it controls that Si of wax material is spread in a core material, sufficient fillet 
can be formed. The desirable content range of Si is 0.1 to 1.0%, and is not enough as 
the effect, and if 1.0% is exceeded, it exists in a grain boundary mostly, and in order to 
make the field where Si concentration is low form near the grain boundary, it will 
become easy to produce intergranular corrosion. [ of less than 0.1% ] The still more 
desirable content of Si is 0.3 to 0.7% of range. 
[0018] 

Zn in a core material makes potential of a core material **, and heightens a sacrificial 
anode effect. The desirable content range of Zn will be 0.8 to 4.0%, and at less than 
0.8%, the effect is small, and if contained exceeding 4.0%, the self corrosion resistance 
of the core material itself will worsen, and will also increase grain boundary corrosion 
sensitivity. The still more desirable content of Zn is 1.5 to 3.0% of range. 
[0019] 

Zr, Cr, and Ti in a core material improve elevated-temperature buckling nature while 
raising the intensity of the fin material before soldering and after soldering. Both the 
desirable content ranges of Zr, Cr, and Ti are 0.05 to 0.3%, at less than 0.05%, the 
effect is small, if contained exceeding 0.3%, crystallized material big and rough at the 
time of casting will generate them, they will injure strip-processing nature, and it will 
become difficult to manufacture them of a plate. 
[0020] 
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Into a core material. 0.3% or less of In, Sn, and Ga may be added, respectively, and 
each of these elements makes potential **, without reducing most thermal 
conductivity of a fin material, and gives a sacrificial anode effect. Even if 0.1% or less 
of Pb, Li, Sr, Ca, and Na contain, the effect of this invention is not injured. For 
improving strength, 0.1% or less of Be can also be added for 0.3% or less of V, Mo. 
nickel, ard antioxidizing, respectively. 
[0021] 

( Wax material) 

Si in wax material lowers the melting point of wax material, and functions as improving 
the mobility of a melting wax. The desirable content range of Si will be 6 to 1 3%, at less 
than 6%, the effect is small, if 13% is exceeded, the melting point will become high 
rapidly and the processability at the time of manufacture will also fall. The still more 
desirable content of Si is 7 to 12% of range. 
[0022] 

Cu in wax material functions as making potential of the fillet after soldering into 
The desirable content range of Cu will be 0.06 to 0.4%. at less than 0.06%, the effect is 
small, if 0.4% is exceeded, the potential of the fin itself will also serve as **, therefore 
a sacrificial anode effect will fall. Self corrosion resistance falls and it becomes easy 
to produce intergranular corrosion. The still more desirable content of Cu is 0.1 to 
0.3%. 
[0023] 

Into wax material, even if 0.1% or less of Pb, Li. and Ca are contained, respectively, the 
effect of this invention is not spoiled [ 0.3% or less of Cr. Mn, and ]. respectively. For 
the minuteness making of cast structure, for the minuteness making of the Si grain in 
0.3% or less of Ti, 0.01% or less of B. and wax material, In order to make low 0.1% or 
less of Sr, Na. and potential, respectively, to give a sacrificial anode effect, to control 
0.1% or less of In, Sn. Ga, and the scaling growth of anodic oxide film, respectively and 
to raise the mobility of 0.1% or less of Be. and wax material, 0.4% or less of Bi can also 
be added 
[0024] 

As for Fe in wax material, since it will become easy to produce self-corrosion if 
contained so much, restricting to 0.8% or less is desirable. When applying inert 
atmosphere soldering which uses the flux of a fluoride system, in order that Mg in wax 
material may react to the flux of a fluoride system and may check soldering nature, 
restrictiniS to 0.5% or less is preferred. 
[0025] 
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(Rate of a clad of wax material) 

As for the rate of a clad of the wax material in a fin material, in the following (0.10 mm) 
fin materials, it is preferred to consider it as an average of 3 to 20% on one side 100 
micrometers in thickness. In less than 3%. it becomes the thickness of the wax 
material by which a clad is carried out to a core material is too small, and the uniform 
rate of a clad is difficult to get, and difficult to manufacture [ by which the clad was 
carried out in wax material ] the rate of a clad of one side of a fin material. If 20% is 
exceeded, while becoming that a core material dissolves [ increase / too much / the 
amount of melting of a wax ], and it is easy to corrode, since board thickness becomes 
thin, intensity falls. The still more desirable rate of a clad is 5 to 15%. 
[0026] 

(Mechanical properties) 

The aluminum alloy blazing fin material for heat exchangers of this invention has the 
tensile strength of the fin material (raw material) before shaping within the limits of 
180 - 250MPa, and it is important for it that the value of (tensile strength-proof 
stress) is 20 or less MPa. By making the tensile strength of the fin material before 
shaping, and the value of (tensile strength-proof stress) into the above-mentioned 
range, it excels in a moldability and the variation in the fin crest height at the time of 
corrugated shaping can be abolished. 
[0027] 

If it is easy to carry out abnormal deformation of the tensile strength of a raw material 
by the working stress at the time of corrugated shaping in less than 180 MPa. the 
variation n fin crest height becomes large and the tensile strength of a raw material 
exceeds 250MPa. The springback at the time of corrugated shaping becomes large, 
and the variation in fin crest height becomes large, and also when it is any, it becomes 
easy to produce defecting joining between a fin and an aluminium-pipe object at the 
time of soldering. In order to carry out tensile strength of a raw material within the 
limits of 1 80 - 250MPa and for the value of (tensile strength-proof stress) to set to 20 
or less MF^a, the technique of adjusting the homogenization temperature at the time of 
fin material manufacture, annealing process temperature, and the workability of cold 
rolling can be used. 
[0028] 

In the aluminum alloy blazing fin material for heat exchangers of this invention, it is 
preferred to make the matrix of a raw material into fiber texture, by considering it as 
fiber texture, the molding workability of a fin material becomes uniform and the 
variation in the fin crest height at the time of corrugated shaping can be reduced 
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further. When the matrix of a raw material is recrystallized structure, the molding 
workability of a fin material may become uneven, the variation in fin crest height 
becomes large easily, and it becomes easy to produce the defecting joining between a 
fin and an aluminium-pipe object at the time of soldering. In order to make the matrix 
of a raw material into fiber texture, it is preferred to use the technique of adjusting the 
annealing process temperature at the time of fin material manufacture to a 
temperature lower than the recrystallizing temperature of an alloy. 
[0029] 

( Potential difference) 

When soldering heating is carried out combining an aluminium-pipe object and blazing 
fins, such as an extrusion flat perforated pipe which has Zn enveloping layer on the 
surface. It becomes Takashi gradually as Zn fuses and it is spread in the 
aluminium-pipe inside of the body, as a result the potential of an aluminium-pipe 
object serves as **. so that it is close to the surface, and it becomes deep in a depth 
direction. For this reason, since corrosion advances preferentially in the layer part of a 
shell, it becomes difficult to produce penetration corrosion and its life of a heat 
exchanger improves. Rather than the melting point of wax material, since the melting 
point of Zn is low temperature, Zn forms a fillet in the joined part of a shell and a fin 
first, subf;equently a wax fuses it and it comes to mix it to Zn. For this reason, the Zn 
concentration in a fillet turns into high concentration from the Zn concentration of the 
shell surface or a fin. and the potential of a fillet serves as ** extremely from the 
potential of the shell surface or a fin. 
[0030] 

When a heat exchanger is placed by corrosive environment, corrosion, Since it goes 
on early most in the portion of the most **** potential, a fillet will corrode previously 
rather than the shell surface or a fin. Since the corrosion of a fillet is promoted so that 
the potential difference of a fillet and a fin and the potential difference on a fillet and 
the surfa<5e of a shell are large, the phenomenon in which a fin and a shell dissociate 
will arise. 
[0031] 

Therefore, in order to prevent secession of the fin from a shell. Although what is 
necessary' is just to bring the potential of a fillet close to the potential of the shell 
surface or a fin as much as possible, in forming Zn enveloping layer by thermal 
spraying of low cost. If there is little Zn coating volume, formation of a uniform 
enveloping layer is difficult, since the above Zn coating volume is needed to some 
extent, the amount of Zn in a fillet will increase and the potential of a fillet will be ** 
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from the potential of the shell surface or a fin. When potential of a fin is made more 
into **, there is a problem that the self-corrosion amount of a fin increases and 
consumption of a fin becomes remarkable. 

[0032] 

By solving this problem, and adding Cu to the wax material of a fin material, as a result 
of examining a means to bring the potential of a fillet close to the potential of the shell 
surface or a fin as much as possible, Also when uniform Zn enveloping layer was 
formed ir the shell surface, without increasing the self-corrosion of a fin material, it 
found out that potential of a fillet could be made into **. As a result of repeating test 
examination, it turns out that the potential of a fillet is influenced by Zn coating 
volume of an aluminium-pipe body surface, and the presentation of a fin material. 
When the amount of Cu(s) in wax material is made [ Zn coating weight of Zn covering 
aluminium-pipe object ] into C % for the amount of Zn in A (g/m^) and the core 
material of a fin material B%. -Satisfy the relation of 100 <=-10xA+23xB-106xC<=20. 
the inner periphery (the time of making the surface of a shell into a peripheral part — 
the inner periphery of a shell.) of an aluminium-pipe object that is, when the difference 
(rest potontial of the rest potential-fin of the inner periphery of a shell) of the rest 
potential of the bottom of the thickness direction of a shell and the rest potential of a 
fin was not less than 80 mV, it studied that the breakofF phenomenon of a fin was 
markedly alike and was improved. 
[0033] 

When the value of (-10xA+23xB-106xC) is smaller than -100, the potential difference 
of a fillet and a fin becomes large, a fillet corrodes preferentially, and secession of a fin 
arises at an early stage. When the value of (-10xA+23xB-106xC) exceeds 20, the 
breakoff phenomenon of a fin does not arise, but a fin corrodes preferentially and heat 
exchanging performance falls at an early stage extremely. At less than 80 mV, the 
sacrificial anode effect of a fin is not fully demonstrated for the difference of the rest 
potential of the inner periphery of an aluminium-pipe object, and the rest potential of a 
fin, but the corrosion depth of an aluminium-pipe object becomes large easily, 
penetration corrosion occurs for a short period of time, and the function as a heat 
exchanger loses. 
[0034] 

The blazing fin material of this invention the aluminum alloy for core materials and the 
aluminum alloy for wax material which have the predetermined presentation for 
constituting a blazing fin material. For example, after carrying out ingot making by 
semi-continuous casting and homogenizing in accordance with a conventional method. 
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about wax material. Furthermore it hot-rolls, the clad of the core material after 
homogenization and the wax material after hot-rolling is carried out, and it cold-rolls 
after hot-rolling, annealing, cold rolling, or hot-rolling, is manufactured through 
annealing and finishing cold rolling, and is considered as the plate below 0.10 mm (100 
micrometers) in thickness. After slitting this plate to prescribed width, corrugated 
processing is carried out, and it laminates [ the flattened tube flattened tube and by 
turns ] which were constituted from aluminum-Mn system alloys, such as 
workingHluid passage material (tube material), for example, JIS3003 alloy etc., and is 
considered as a heat exchanger core by carrying out soldering junction. 
[Work example 1] 
[0035] 

Hereafter, working example of this invention is described as contrasted with a 
comparative example. These working example shows one embodiment of this 
invention and this invention is not limited to this. 

Ingot making of the aluminum alloy for core materials and the aluminum alloy for wax 
material (combination No.A-T) which have the presentation shown in Table 1 by 
continuous casting is carried out, Homogenize in accordance with a conventional 
method and it hot-rolls further about the aluminum alloy ingot for wax material, 
Hot-rollirg and after carrying out a clad to both sides of the aluminum alloy ingot for 
core materials, cold-rolling subsequently and giving intermediate annealing, the clad 
fin material (HI 4 temper material) with a thickness of 0.08 mm which has eventually a 
rate of a wax material clad shown in Table 1 was manufactured through final cold 
rolling. 
[0036] 

About the obtained fin material, perform a corrugated fabricating operation and it 
attaches to the tube material which consists of a porous flattened tube (50 steps) of a 
pure aluminium system which carried out thermal spraying of the Zn to the surface by 
a thickness of 10 micrometers. After combining with the header tank and side plate 
which provided the fitting part beforehand and spraying the flux of a fluoride system, it 
heated at 600 ** (arrival temperature), and inert atmosphere soldering was performed. 
[0037] 
[Table 1] 
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[0038] 

About the sample board of combination No.A-T of a core material and wax material, 
the mechanical properties of H14 material. The corrugated processability of a fin. the 
state of the core after soldering, the fin after soldering junction, The following 
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methods estimated the fin after the junction fillet of a fin and a tube and the rest 
potential of a tube surface, and the corrosion test of a core, the fin junction survival 
rate of a tube and the existence of melting buckling of a joined part, intergranular 
corrosion-proof nature, and the pitting-proof nature of the tube material joined to the 
fin material. A result is shown in Table 2 and Table 3. 
[0039] 

Mechanical properties of HI 4 material: The JIS No. 5 specimen was produced from 
HI 4 material, the tensile test was done, and proof stress, tensile strength, and 
elongation were measured 0.2%. 

Corrugated processability of a fin: The coil of HI 4 material was ******(ed) to 20-mm 
width, corrugated shaping was performed using the fin making machine, and that from 
which abnormalities, such as O, dry rough skin, and a microfissure, produced what has 
been fabricated normally was judged as **. 

The state of the core after soldering: Soldering heating of the attached core was 
carried out, it judged visually whether the fin would be buckled or not about the 
formed core, and that from which what buckling has not produced produced O and 
buckling was taken as x. 

The junction fillet of the fin after soldering junction, a fin, and a tube, and the rest 
potential of a tube surface : The core after soldering heating is cut. Only each test 
section was exposed, the sample which masked other parts by resin was produced, it 
was immersed for 24 hours into the 5% NaCI aqueous solution which adjusted pH to 
three with acetic acid, and the potential to a saturated calomel electrode (S C E) was 
measured. 
[0040] 

Calculation of a potential-relation type: (-10xA+23xB-106xC) was calculated ft-om the 
Zn coating weight A on the surface of a flattened tube (g/mm^), B% of the Zn 
concentration in a fin core material, and C% of the amount of Cu(s) in fin wax material. 
Existence of melting buckling of a joined part: The representation portion of the joined 
part was extracted, it embedded to resin, and it was observed whether the joined part 
would carry out melting buckling, 
[0041] 

Intergranular-corrosion [-proof] nature: About the core which joins a tube to a fin, 
after doing a SWAAT corrosion test (ASTM 085-85) for four weeks, the tube of the 
upper and lower sides of a fin has been held, the tensile test was done, breaking 
strength was measured, and the mean intensity was made into the index of 
intergranular corrosion-proof nature judgment of a fin material. 
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Pitting [-proof ] nature of a tube material: The above-mentioned corrosion test 
measured and estimated the maximum pitting depth produced in the tube. 
The junction survival rate of a fin: The fin was mechanically excised after the 
above-mentioned corrosion test, and the joining rate of the fin was computed by the 
lower type. 

The fin joining rate before the fin joining rate / corrosion test after a fin junction 
survival-rate (%) = corrosion test 
[0042] 
[Table 2] 
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[0043] 
[Table 3] 
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[0044] 

Each of sample board No.1 according to this invention - 23 was excellent in fin 
shaping, and did not have buckling of the core after soldering, either, the junction 
survival rate of the fm after a corrosion test is also as good as not less than 70%, and, 
as for the maximum pitting depth of a tube, the outstanding pitting-proof nature below 
0.1 mm was shown so that it might see in Table 2. The average breaking strength after 
a SWAAT examination is also 40 or more MPa. and good intergranular corrosion-proof 
nature was shown. 
[Comparative example 1] 
[0045] 

Ingot making of the aluminum alloy for core materials and the aluminum alloy for wax 
material (combination No.a-q) which have the presentation shown in Table 4 by 
continuous casting is carried out, Homogenize in accordance with a conventional 
method and it hot-rolls further about the aluminum alloy ingot for wax material. 
Hot-rolling and after carrying out a clad to both sides of the aluminum alloy ingot for 
core materials, cold-rolling subsequently and giving intermediate annealing, the clad 
fin material (HI 4 temper material) with a thickness of 0.08 mm which has eventually a 
rate of a wax material clad shown in Table 4 was manufactured through final cold 
rolling. 
[0046] 

About the obtained fin material, a corrugated fabricating operation is performed like 
working example 1, It attaches to the tube material which consists of a porous 
flattened tube (50 steps) of a pure aluminium system which performed Zn processing 
to the surface. After combining with the header tank and side plate which provided the 
fitting part beforehand and spraying the flux of a fluoride system, it heated at 600 ** 
(arrival temperature), and inert atmosphere soldering was performed. 
[0047] 
[Table 4] 
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[0048] 

About the sample board of combination No.a-q of a core material and wax material, by 
the same method as working example 1. The mechanical properties of H14 material, 
the corrugated processability of a fin, the state of the core after soldering, The fin 
after the Junction fillet of the fin after soldering junction, a fin, and a tube and the rest 
potential of a tube surface, and the corrosion test of a core, the fin junction survival 
rate of a tube and the existence of melting buckling of a joined part, intergranular 
corrosion-proof nature, and the pitting-proof nature of the tube material joined to the 
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fin material were evaluated. A result is shown in Table 5 and Table 6. 

[0049] 

[Table 5] 
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[0050] 
[Table 6] 
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[0051] 

As shown in Tables 5 and 6, since sample board No.24 has few amounts of Mn of a 
core material, the tensile strength of a fin is low and a fin moldability is inferior in it. 
Since sample board No.25 had many amounts of Mn of a core material, the big and 
rough compound at the time of casting arose, strip-processing nature was injured, and 
manufacture of the healthy fin material of it was not completed. Since sample board 
No.26 has few amounts of Si of a core material, the tensile strength of a fin material is 
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low and a fin moldability is inferior in it. Since sannple board No.27 had many amounts 
of Si of & core material, buckling resulting from local melting produced it in the 
soldering joined part. Since sample board No.28 had few Fe amounts of a core material, 
its intensity of the fin was low and buckling produced it at the time of soldering. Since 
sample board No.29 had many Fe amounts of a core material, the crystal grain 
diameter of the core material after soldering became small, the melting wax 
permeated the grain boundary of the core material, and buckling produced it on the fin. 
[0052] 

Since [as for which the amount of Zn of a core material becomes empty ] there was 
nothing, sample board No.30 did not have an enough sacrificial anode effect, and deep 
pitting produced it in the tube material. Sample board No.31 had many amounts of Zn 
of a core material, and in order that the value of a potential relation type might cross 
an appropriate range, the corrosion of the fin itself became large. Since sample board 
No.32, No.33. and No.34 had much the amount of Zr, the amount of CKs), and Tl 
quantity of a core material respectively, the compound big and rough at the time of 
casting generated, strip-processing nature was injured, and manufacture of the 
healthy fin material of them was not completed. 
[0053] 

Since sample board No.35 had few amounts of Si of wax material, it became 
insufficient [ the quantity of the flowing wax ], and was inferior injunction nature, and 
the corrosion test of it was not completed. Since sample board No.36 had many 
amounts of Si of wax material, cutting of material produced it with strip processing. 
Since sample board No.37 had few amounts of Cu(s) of wax material, the fillet 
corroded preferentially and the fm junction survival rate fell. Since sample board No.38 
had many amounts of Cu(s) of wax material, intergranular corrosion arose on the fm 
and the 11n became tattering after the corrosion test. Since sample board No.39 had 
the low rate of a clad of wax material, it became insufficient [ the quantity of the 
flowing wax ], and was inferior injunction nature, and the corrosion test of it was not 
completed. Since the rate of a clad of wax material is high, as a result of there being 
many anrounts of melting of a wax and a core materiafs corroding, buckling produced 
sample board No.40 in the joined part. 
[Industrial applicability] 
[0054] 

The aluminum alloy blazing fin material for heat exchangers of this invention is used. 
Since the problem of secession of a fin is not produced even if a heat exchanger is 
placed under corrosive environment and the sacrificial anode effect of a fin and the 
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anticorrosive effect of a tube surface are also fully demonstrated when a heat 
exchanger is assembled by soldering, reinforcement of a heat exchanger is attained. 



[Translation done.] 
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TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

this invention — the aluminum alloy blazing fin material for heat exchangers — in 
detail, Like a radiator, a heater core, an oil cooler, an intercooler, the capacitor of a 
car air-conditioner, and an evaporator, soldering junction of the aluminium-pipe object 
(an alum num alloy shell is included) which constitutes a fin and a working-fluid 
passage is carried out. 

Therefore, it is related with the aluminum alloy blazing fin material for aluminum alloy 
made heat exchangers formed, especially the aluminum alloy blazing fin material 
excellent in the corrosion resistance of a fillet. 



[Translation done.] 
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PRIOR ART 



[Background of the Invention] 
[0002] 

The alunriinum alloy made heat exchanger is widely used as heat exchangers for cars, 
such as an evaporator of a radiator, a heater core, an oil cooler, an intercooler, and a 
car air-conditioner, and a capacitor. These aluminum alloy made heat exchangers A 
pure aluminium system, an aluminum-Cu system alloy, On the surface of 
aluminium-pipe objects (working-fluid passage material), such as an extrusion 
flattened tube which consists of an aluminum-Mn system alloy, an aluminum-Mn-Cu 
system alloy, etc. The fin which fabricated the brazing sheet which carried out the 
clad of the aluminum~Si system alloy wax material to the core material of the 
aluminum-Mn system alloy of JIS A3003 and JISA3203 grade wavelike, It is assembled 
by attaching by flux soldering which uses chloride system flux, inert gas atmosphere 
soldering using fluoride system flux, or vacuum soldering. 
[0003] 

Pitting peculiar to an aluminum material arises on an aluminium-pipe object, and the 
aluminum alloy made heat exchanger for cars has the problem that pitting reaches to 
the inside of a shell and a heat exchange function loses, when used in a cruel 
environment. In order to solve this problem, the material which formed Zn (Zn alloy is 
included) enveloping layer **** to the Electrochemistry Sub-Division target in the 
surface of an aluminium-pipe object from the aluminium-pipe object, and made 
potential on the surface of a shell ** from the aluminium-pipe inside-ofHhe-body 
part is uijed, and the technique of carrying out soldering junction of the fin is adopted 
on it. 
[0004] 

Usually, although Zn enveloping layer is formed in the surface of aluminium-pipe 
objects, such as an aluminum flattened tube by which extrusion molding was carried 
out, by carrying out thermal spraying of Zn or the Zn alloy (refer to patent documents 
1), When soldering junction of the fin material which becomes the aluminium-pipe 
object which carried out flame spraying of the Zn from blazing was carried out and the 
heat exchanger for cars is produced, The fillet part of an aluminium-pipe object and a 
fin corrodes, and although the corrosion of a fin is slight, the problem that an 
aluminium-pipe object and a fin dissociate and the heat transfer performance of a 
heat exchanger falls may arise. 
[0005] 
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the dust by which it was generated with the spike tire of the car on the other hand in 
recent years — health top damage — **5Me** — the studless tire being used instead 
of the spike tire, in order to be anxious about things, but. Since a studless tire is 
inferior to the braking performance in a freezing road surface, at the time of the snow 
cover of winter, and road surface freezing, sprinkling snow melting agents, such as a 
calcium chloride and sodium chloride, in large quantities on a road surface at a road 
surface for slip accident prevention of a car is performed. In order for these snow 
melting agents to adhere to the heat exchanger of the car under run and to promote 
the corrosion of a heat exchanger, it dissociates at an early stage, and an 
aluminium-pipe object and a fin also produce the problem that a fin falls out, in being 
cruel. 
[0006] 

Although a heat exchanger is painted after soldering, in order that it might improve the 
adhesion of a coat and might raise corrosion resistance, chromic acid chromate and 
phosphoric acid chromate treatment were performed to the surface of the aluminum 
member which constitutes a heat exchanger, but. In order to abolish chromate 
treatment from an environmental problem, advance of the corrosion of a fillet is easy 
to separate a fin early from an aluminium-pipe object increasingly. 
[Patent documents 1] JP,H2-138455,A 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 
[0013] 

According to this invention, profit which is excellent in a moldability and makes it 
possible to prevent the priority corrosion of a fillet is provided with 100 micrometers 
of the following (0.10 mm) aluminum alloy blazing fin materials for heat exchangers for 
thicknesjs. By using the aluminum alloy blazing fin material concerned, Since the 
problem which a fin separates from an aluminium-pipe object is solved and the 
sacrificial anode effect of a fin and the anticorrosive effect of an aluminium-pipe body 
surface are also fully demonstrated even if a heat exchanger is placed under corrosive 
environment, reinforcement of a heat exchanger can be attained. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 
[0007] 

In order that artificers may solve this problem, as a result of examining many things, 
when carrying out soldering junction of the fin material at the aluminium-pipe object 
which carried out flame spraying of the Zn, Zn is spread in the fillet part of an 
aluminium-pipe object and a fin, It turned out that a fillet part becomes the 
Electrochemistry Sub-Division target with ** from an aluminium-pipe object and a fin, 
therefore a fillet part carries out priority corrosion. If especially diffusion of Zn to a 
fillet part lessens quantity of becoming remarkable and Zn by which flame spraying is 
carried out when there is much Zn coating weight of an enveloping layer as a result of 
adding test examination furthermore, a certain amount of corrosion-resistant 
improvement will be obtained, but. It found out the presentation of the Zn layer 
covered by that the not necessarily outstanding corrosion resistance cannot be 
acquired only by lessening coating weight of Zn, an aluminium-pipe object, a fin 
material, and the aluminium-pipe object, and that these combination influenced the 
corrosion resistance of a heat exchanger. 
[0008] 

this invention is made based on the above-mentioned knowledge, and comes out. It is 
an aluminum alloy blazing fin material for the heat exchangers for cars which the 
purpose uses the aluminium-pipe object in which Zn enveloping layer was formed, and 
does not perform chromate treatment While excelling in a moldability and controlling 
pitting generating of an aluminium-pipe object under cruel corrosive environment, it 
excels in the corrosion resistance of a soldering part, and is in providing the aluminum 
alloy blazing fin material for heat exchangers which can prevent a fin from seceding 
from an aluminium-pipe object. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] 
[0009] 

An aluminum alloy blazing fin material for heat exchangers by Claim t of this invention 
for attaining the above-mentioned purpose. It is an aluminum alloy blazing fin material 
attached to Zn covering aluminium-pipe object which carries out the clad of the 
aluminum-Si system alloy wax material to both sides of a core material, and 
constitutes a working-fluid passage by soldering. Said core material Mn:0.8-2.5%, 
Si:0.1-1.0%, Fe:0.06-0.3%, Zn : With an aluminum alloy which consists of remainder 
aluminum and an impurity, contain 0.8 to 4.0%, and it is constituted, and said wax 
material. Si: 6-13%, Cu: 0,06 to 0.4% is contained, it comprises an aluminum alloy which 
consists of remainder aluminum and an impurity, and the clad of the wax material is 
carried ojt to both sides of a core material by 3 to 20% of thickness of whole 
thickness, respectively. 
[0010] 

In Claim 1 , as for an aluminum alloy blazing fin material for heat exchangers by Claim 2. 
said core material contains 1 of Zr:0.05-0.3%, Cr:0.05-0.3%. and Ti:0.05-0.3% of sorts, 
and two sorts or more further. 
[0011] 

An aluminum alloy blazing fin material for heat exchangers by Claim 3 is characterized 
by tensilcj strength being [ a difference of 180 - 250MPa, tensile strength, and proof 
stress ] 20 or less MPa in Claim 1 or 2. 
[0012] 

An aluminum alloy blazing fin material for heat exchangers by Claim 4. When the 
amount of Cu(s) in wax material is made [ Zn coating weight of said Zn covering 
aluminium-pipe object ] into C % for the amount of Zn in A (g/m^) and a core material 
of said fin material B% in either of the Claims 1-3, -A relation of 100 
<=-10xA-»-23xB-106xC<=20 is satisfied, and it is characterized by a difference of rest 
potential of an inner periphery of said aluminium-pipe object and rest potential of a fin 
being not less than 80 mV. 



[Translat on done.] 
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